Autoinhibition of mixed lineage kinase 3 through its Src homology 3 domain.
Mixed lineage kinase 3 (MLK3) is a serine/threonine protein kinase that functions as a mitogen-activated protein kinase kinase kinase to activate the c-Jun NH(2)-terminal kinase pathway. MLK3 has also been implicated as an I kappa B kinase kinase in the activation of NF-kappa B. Amino-terminal to its catalytic domain, MLK3 contains a Src homology 3 (SH3) domain. SH3 domains harbor three highly conserved aromatic amino acids that are important for ligand binding. In this study, we mutated one of these corresponding residues within MLK3 to deliberately disrupt the function of its SH3 domain. This SH3-defective mutant of MLK3 exhibited increased catalytic activity compared with wild type MLK3 suggesting that the SH3 domain negatively regulates MLK3 activity. We report herein that the SH3 domain of MLK3 interacts with full-length MLK3, and we have mapped the site of interaction to a region between the zipper and the Cdc42/Rac interactive binding motif. Interestingly, the SH3-binding region contains not a proline-rich sequence but, rather, a single proline residue. Mutation of this sole proline abrogates SH3 binding and increases MLK3 catalytic activity. Taken together, these data demonstrate that MLK3 is autoinhibited through its SH3 domain. The critical proline residue in the SH3-binding site of MLK3 is conserved in the closely related family members, MLK1 and MLK2, suggesting a common autoinhibitory mechanism among these kinases. Our study has revealed the first example of SH3 domain-mediated autoinhibition of a serine/threonine kinase and provides insight into the regulation of the mixed lineage family of protein kinases.